This paper uses two different sources of data to investigate the association between the business cycle -measured with unemployment rates -and public concern about climate change. Building on recent research that finds internet search terms to be useful predictors of health epidemics and economic activity, we find that an increase in a state's unemployment rate decreases Google searches for "global warming" and increases searches for "unemployment," and that the effect differs according to a state's political ideology. From national surveys, we find that an increase in a state's unemployment rate is associated with a decrease in the probability that residents think global warming is happening and reduced support for the U.S. to target policies intended to mitigate climate change. We also examine how socio-demographic characteristics affect opinions about whether climate change is happening and whether government should take action. Beyond providing the first empirical estimates of macroeconomic effects on concern about climate change, we discuss the results in terms of the potential impact on environmental policy and understanding the full cost of recessions.
Introduction
This paper investigates the relationship between the macroeconomic business cycle and public concern about climate change. The fact that both have undergone such remarkable changes in recent years provides a unique opportunity to evaluate how economic conditions affect public opinion about what has emerged as one of the more controversial and important policy issues that we face.
It is well-known that the end of 2007 was the beginning of the most significant economic downturn in the United States since the Great Depression. Throughout much of 2008 and 2009 gross domestic product (GDP) experienced negative growth, and unemployment rates are now more than double what they were in early 2007. At the same time, we have witnessed a substantial erosion in public concern about environmental issues. Polling results from the Pew Research Center (2009) on what has become the headline issue of climate change indicate that between April 2008 and October 2009, the percentage of Americans believing in solid evidence that the earth is warming decreased from 71 to 57 percent (a decline of 14 percent); and those thinking climate change is a very serious problem decreased from 44 to 35 percent (a decline of 9 percent).
In this paper we investigate how changes in economic conditions -proxied with unemployment rates -affect different indicators of concern about climate change. We test the overarching hypothesis that worsening economic conditions erode concern about climate change. One way to conceptualize the analysis is testing psychology theory on Maslow's (1943) hierarchy of needs, whereby it is only after basic and immediate economic needs are met that individuals concern themselves with more long term and abstract issues. For example, during a recession, households may focus on things like employment rather than more long term and uncertain threats such as climate change. If this occurs, as we discuss later in the paper, there are potential feedbacks that reinforce the relationship through the media and social interactions, along with causing immediate and long term policy implications.
We first use data on keyword searches through the Internet as complied by Google Insights for Search. Researchers are beginning to use these data as a leading indicator of what issues the public is concerned about; for example, keyword searches for "swine flu" in specific areas at specific points in time have been used as predictors of actual flu activity (Pelat et al., 2009; Valdivia and Monge-Corella, 2010) . 1 Recent studies have also shown that Google search is a powerful tool for predicting economic activity such as product demand for automobiles, home sales, retail sales, and travel behavior (Chaoi and Varian, 2009 ). Using panel data by month for each state, we find that an increase in a state's unemployment rate is associated with a decrease in keyword searches within the state for "global warming" and an increase in searches for "unemployment." We also find that in more Democratic leaning states, the decline in global-warming searches is larger, whereas the increase in unemployment searches is smaller.
The second part of our analysis uses two waves of a survey conducted by the Yale Project on Climate Change Communication in October 2008 and January 2010. The surveys were based on a national sample and were designed to gauge public opinion about climate change. We take advantage of questions that were asked in both waves of the survey, which enables estimation of pooled cross-sectional models, some of which include a variable for the state unemployment rate, controls for respondent characteristics, and state fixed effects. The main results indicate that an increase in a state's unemployment rate is associated with a decrease in several areas of concern related to climate change. These range from whether respondents think global warming is happening to whether the government should be doing more or less to address the problem. We also examine how socio-demographic characteristics affect opinions about the same questions.
Together, the two sets of results reveal a strong association between business cycles, as proxied by state unemployment rates, and concern about climate change. Each piece of evidence that we present has advantages and limitations, both of which we discuss in more detail later in the paper. But the general pattern is clear: higher unemployment rates -at least when levels reach those observed during the recent recession -erode public concern about climate change.
While there is a sizable literature on public opinion about the environment, we are not aware of any studies using comparable data sets that investigate the influence of macroeconomic trends. Instead, much of the research is focused on how environmental concern is shaped by demographic characteristics (e.g., Van Liere and Dunlap, 1980; Elliott et al., 1995) , political party affiliation (e.g., Dunlap et al., 2008; McCright and Dunlap, 2011) , international differences (e.g., Bloom, 1995) , media coverage (e.g., Shanahan et al., 1997) , and recent weather shocks (Owen et al., 2010) . Other studies have examined the influence of environmental public opinion on public policy (e.g., Dunlap, 1995) .
2 More related to our study, because it considers a macro-economic variable, is a paper by Elliott et al. (1997) that finds evidence of a positive correlation between per capita disposal income and survey questions about whether respondents think government should spend more on improving and protecting the environment. Caution should be taken when interpreting these results, however, as they are based on a time series of only 38 data points representing national averages.
The present paper also contributes to the literature on the cost of recessions. While much attention is given to costs related to consumption declines, real estate equity lost, health, and labor, the environmental costs of recessions have gone unrecognized.
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Climate change mitigation is an especially difficult political issue because greenhousegas emissions represents a global public bad. Hence the free rider challenge is hard to surmount and a deep recession only diminishes the chances that a nation will unilaterally adopt costly actions whose private benefits are perceived to be low.
A specific example of how recessions can impact carbon mitigation policy is the implementation of California's climate-change policy (AB32). In fact, in November 2010, the people of California voted on a proposition (Proposition 23) to delay the state's implementation of AB32 until the statewide unemployment rate is reduced below 5.5 percent. 4 The proposition failed to pass, but its supporters used the ongoing recession to galvanize support and generate concern, namely that the state's unilateral cap-and-trade policy would raise local electricity prices and promote job leakage as energy intensive businesses migrate away from California to states with a lower cost of doing business. In 2011, this ongoing concern has led the California Air Resources Board (the regulatory agency with the responsibility to implement AB32) to proceed more cautiously as it rolls out the nascent state-level, cap-and-trade policy.
The remainder of the paper is organized as follows. The next section presents the analysis of Google keyword searches, and Section 3 presents the analysis of national survey data on public opinion about climate change. Section 4 concludes with a summary, discussion of policy implications, and directions for future research.
Google Keyword Searches
Google Insights for Search is a publicly available online tool for tracking aggregate Google search activity over time for specific geographic areas such as states.
5 As mentioned previously, recent research shows that Google search terms are a powerful tool to predict public health epidemics and economic activity. Here we use Google searches to investigate how changes in the business cycle affect internet search activity related to climate change. In particular, we use Google Insights to create a weekly database from January 2004 through February 2010 of searches for two words -"global warming" and "unemployment" -by state. The basic idea is to analyze how changes in a state's unemployment rate affect search activity for these two keywords. We hypothesize that increases in a state's unemployment rate will result in fewer searches for "global warming." 6 We also hypothesize that increases in a state's unemployment rate will increase searches for "unemployment."
The data available on Google Insights is not the actual number of keyword searches, but rather a scaled variable that enables relative comparisons of trends through time within a keyword and also between keywords. Figure 1 illustrates the raw data comparing relative search activity for global warming and unemployment for the entire U.S. from January 2004 through February 2010. For purposes of our analysis, we standardize the search frequency data by keyword and by state. This means that the search data is distributed N[0,1] for each keyword over time within each state. We follow this procedure because our identification strategy is based on variation within a state, and the uniform scaling facilitates comparison of magnitudes between the different keywords of global warming and unemployment.
7 Along with these weekly internet search data we merge corresponding monthly state unemployment data from the Bureau of Labor Statistics. These data are the seasonally adjusted unemployment rates reported as a percentage. 8 The mean unemployment rate in the data is 5.638 percent with a standard deviation of 2.049.
To study the relationship between a state's unemployment rate and a state's weekly internet search activity, we estimate models of the form
where i indexes states, t indexes each month-year, k indexes week of the month, Search it is the standardized variable for either global warming or unemployment searches, i is a unique intercept for each state, t is a unique intercept for each monthyear, and " ijk is a normally distributed error term. The coefficient of interest is , as it provides an estimate of how, on average, changes in a state's unemployment rate affect keyword search activity within that state. The key advantages of the model is that identification comes from variation within a state, after controlling for changes through time that are common to all states, such as macro-economic trends, new information, heat waves, and cultural events, e.g., Al Gore's Nobel Prize in 2007. That is, within states, we estimate how changes in a state's unemployment rate affects changes in keyword search activity. We estimate the models with the fixed effects estimator weighted by each state's population in 2000, and we report standard errors clustered at the state-month-year, reflecting the unit at which the unemployment data varies. Table 1 reports the results for global warming and unemployment in columns (1) and (3), respectively. The coefficient on the unemployment-rate variable is highly statistically significant in both the global warming and unemployment models, and as hypothesized, it has the opposite sign between the two models. Higher unemployment 8 The data are available online at http://www.bls.gov/lau/. Business Cycle Effects on Climate Change 261 rates decrease internet search activity for global warming, but increase search activity for unemployment. Based on this revealed preference for interest in global warming, therefore, it appears that recessions crowd out concern for the environment, while not surprisingly increasing concern about unemployment. Given the well-known ideological divide between "Red States" and "Blue States" on environmental issues, we also explore how overall state political ideology affects the association between state unemployment rates and Google searches. While there exists evidence on increasing political polarization about climate change (McCright and Dunlap, 2011) , our analysis differs because we relate it to changes in macroeconomic conditions. For each state, we collected additional data on the share of votes cast for the Democrat John Kerry in the 2004 Presidential Election. We define this variable as Kerry, and across the states it has a mean of 0.468 and standard deviation of 0.082. With the new variable, we estimate an augmented version of the previous model:
where the coefficient on the interaction, 2 , indicates how the marginal effect of a state's unemployment rate on Google searches differs with different political ideology within a state. Note that Kerry i does not enter the model independently because, due to its time invariance, it is perfectly collinear with the state fixed effects. Table 1 reports the augmented-model results in columns (2) and (4). The coefficient on the interaction is negative and statistically significant in both cases, though only at the 90-percent level for the unemployment model. With respect to the global-warming model, the result is interpreted such that, on average, increases in a state's unemployment rate reduce the number of Google searches for global warming within the state, but the reduction is larger in states that lean more Democratic. Hence it appears, perhaps somewhat counter-intuitively, that concern about global warming is more negatively correlated with the business cycle in states that lean democratic rather than republican. This is consistent with the observation that Republican concern about climate change is simply lower and perhaps less variable with the business cycle over the time period that we study. With respect to the model for internet searches on unemployment, the result implies that, on average, increases in a state's unemployment increase the number of Google searches for unemployment, but the increase is lower in states that lean more Democratic. In other words, Democratic leaning states appear less responsive to declines in the business cycle regarding increases in unemployment internet searches.
National Survey on Public Opinion about Climate Change
We obtained data from two surveys conducted by the Yale Project on Climate Change Communication that were designed to gauge public opinion about global warming and related topics. The surveys were administered by Knowledge Networks and were conducted between (1) October 8-14, 2008 and (2) December 24, 2009-January 3, 2010. The nationally representative sample sizes for the two surveys are, respectively, 2,189 and 1,001 adults over the age of 18. The two samples are independent so that no respondents are represented in both surveys.
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Our empirical strategy takes advantage of five different questions that were asked in both waves of the survey. The questions are reproduced here verbatim, along with the response categories for each:
(1) Do you think global warming is happening? 0 ¼ don't know, 1 ¼ no, 2 ¼ yes. In order to simplify our analysis and ease interpretation, we convert the response categories for each question into a dichotomous dummy variable. 10 The recoding allows us to create simple measures of who has strong feelings that climate change is taking place and that the U.S. government should be taking stronger steps toward mitigation. In particular, we transform question #1 such that the dummy equals one if the respondent answers "2" and zero otherwise. Questions #2, #3, and #4 are transformed such that the respective dummies equal one if the respondent answers "3" or "4" and zero otherwise. Finally, we transform question #5 such that the dummy equals one if the respondent answers "4" or "5" and zero otherwise. Table 2 reports summary statistics for the recoded responses. Sixty-seven percent of the respondents think that global warming in happening. Among these respondents, 68 percent are either "very sure" or "extremely sure" that it is happening. Seventy percent of the respondents think the U.S. should make at least a medium-scale effort to address global warming, even if it has moderate economic costs. Even more, 77 percent of the respondents, are at least somewhat supportive of regulating carbon dioxide as a pollutant. Finally, 63 percent of the respondents think that the U.S. Congress is somewhere between doing the right amount and could be doing more to address global warming. Table 3 reports summary statistics on the respondents themselves pooled from both waves of the survey. We have data on each respondent's household income, gender, age, years of education, whether he/she in unemployed (defined as temporarily laid off or actively looking for work), ethnicity, marital status, and home ownership. We also use the state unemployment rate data (described in the previous section) corresponding with each respondent's state of residence and the month when the survey was administered. While the average statewide unemployment rate among respondents at the time they were surveyed is 7.4 percent, it is worth noting that the rate increased from 6.3 to 9.9 percent between the 2008 and 2009-10 waves of the survey. We begin by looking at how respondent characteristics affect responses to the survey questions on opinions about climate change. We estimate linear probability models of the form
where i indexes respondents, Y i is the response variable for one of the survey questions, X i is the vector of the socio-demographic variables, Year 2009 is a dummy variable for the second wave of the survey, and " i is a normally distributed error term. Table 4 reports the results of specification (3) for all five of the survey questions. Several results are robust across more than one of the questions. In four out of the five questions, men demonstrate less concern about climate change than women. Not only are they five percent less likely to believe that global warming is happening, they are, for example, 8.6 percentage points less likely than women to say that the United States should make a greater effort to reduce global warming. More education makes respondents more likely to think that global warming is happening, to think it with more certainty, and to believe Congress should be doing more to address the problem. Among the ethnicity results, the comparison between blacks and Hispanics (the omitted category) is the most noteworthy. Looking across the questions, the results While a respondent's status as unemployed is insignificant in four out of five questions, the result is somewhat surprising for whether he/she supports regulating carbon dioxide as a pollutant. We find that the unemployed are 8.3 percentage points more likely to support such regulation. One possible explanation is that the unemployed may believe that regulating carbon dioxide will stimulate "green jobs," as politicians often claim. More general macro-economic conditions are being absorbed with the Year 2009 dummy variable, which captures the average difference in responses between waves of the survey after controlling for the respondent characteristics. In all cases, there is a negative and statistically significant effect, indicating a general decrease in concern about climate change during the time of recession. In particular, relative to similar individuals surveyed in the first wave, those who are surveyed in the second wave are more than ten percentage points less likely to believe that global warming is happening or to support more aggressive mitigation policies.
Our next set of models seek to explore further the effect of changes in the economy during the time of recession between waves of the survey. Specifically, we estimate models of the form
where differences from the previous specification are that j indexes states, j is a statespecific intercept, and we include a variable for the state-level unemployment rate corresponding with each respondent at the time he/she was surveyed. Note that by dropping the Year 2009 dummy, and including state fixed effects and the state's unemployment rate, we are relying on within state variation to determine how the right-hand side variables correlate with the survey measures of concern about climate change. Technically, this possible because there are two waves of the survey. The coefficient of primary interest is , as it provides an estimate of how changes in the unemployment rate affects survey responses, controlling for unobserved and time invariant state-level effects. The s estimate how changes in the socio-demographic variables affect responses, also based on variation within each state. For all models we report the standard fixed effects estimates of a linear probability model with standard errors clustered at the state level.
11 Table 5 reports the results of all five models. Across them all, we find consistent evidence that respondents who live in states that have experienced increased unemployment are less likely to believe that global warming is occurring or to support regulation to address the issue. A one percentage point increase in the unemployment rate is associated with a 3.3 percentage point decrease in the probability that a respondent thinks global warming is happening. In states where unemployment is rising, respondents also think the U.S. should be making less of an effort to reduce global warming, are less supportive of regulating carbon dioxide as a pollutant, and think Congress should be doing less to address global warming. When accounting for the state fixed effects, the socio-demographic results for gender, education, marital status, and home ownership are also reasonably robust with respect to statistical significance. 
Discussion and Conclusion
This paper uses two different sources of data to investigate the association between the business cycle -measured with unemployment rates -and public concern about climate change. Building on recent research that finds internet search terms to be useful predictors of health epidemics and economic activity, we study the relationship between Google keyword searches within a state and a state's unemployment rate. We find, on average, that an increase in a state's unemployment rate decreases searches for "global warming" and increase searches for "unemployment." We also find that in more Democratic leaning states, the decline in global-warming searches is larger, but the increase in unemployment searches is smaller. While the Google analysis provides evidence based on a revealed preference related to concern about climate change, our other evidence is based on stated preferences that ask about environmental concern directly. We take advantage of two waves of a national survey with common questions about climate change to investigate how responses differ within states based on changes in the states' unemployment rate. We find that an increase in a state's unemployment rate is associated with a decrease the probability that residents think global warming is happening, and with a reduction in the certainty of those who think it is. Higher unemployment rates are also associated with views that we should do less with respect to policies designed to reduce global warming.
Together, the results presented here provide the first empirical estimates of how unemployment rates affect concern about climate change. But what mechanisms are likely to underlie the results? During a recession, households are likely to focus on day-to-day well being rather than more abstract, long term, and uncertain threats such as global warming. The fear of losing one's job, along with concern for friends and family in their efforts to remain employed, are likely to focus attention on the short-run We must recognize, however, that while media coverage reflects the population's priorities at a given point in time, it also influences peoples' priorities through the spread of information. This is important in the context of recent studies that emphasize the causal role of the media in determining economic and political outcomes (Besley and Burgess, 2002; DellaVigna and Kaplan, 2007; Eisensee and Stromberg, 2007) . Accordingly, future research that further investigates the causal relationship between media coverage and environmental concern would be useful. Note that the pattern between internet searches in Figure 1 closely mirrors that in Figs. 2 and 3. Perhaps linking media coverage with internet search activity is one direction for future research about how the media affects public opinion and awareness.
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Social interactions are also likely to play a role. It is easy to imagine multiple equilibria, whereby a population can become highly concerned about global warming and interaction with like minded friends and colleagues reinforces this world view. Cultural events, such as watching An Inconvenient Truth, may help such individuals connect in residential communities and/or on the internet. Participating in "green consumer" markets with purchases such as a Prius hybrid car, solar panels, or green power may reinforce interest and community discussion of environmental issues (Kahn, 2007; Moore, 2007, 2008) . But, of course, the same phenomena can also operate in ways that diminish concern about the environment. A modification of Becker's (1991) bandwagon model offers one possible modeling strategy; for example, one's interest in global warming may decline if his or her peer group's interest declines. From an empirical perspective, a recession may thus represent an exogenous shock that ultimately reduces concern through both individual and peergroup effects. Future research that builds on these ideas would be of value.
Finally, we conclude with emphasis on why understanding the relationship between concern about climate change and recessions is important for public policy and economics. Political scientists argue that economic conditions exert a strong influence on public opinion about regulation, because more expensive regulatory efforts are considered more feasible during good times (Vogel, 1989) . A more nuanced argument is that favorable economic conditions promote support for more liberal policies, whereas tougher economic conditions promote support for more conservative policies (Durr, 1993) .
It is well-known that public opinion affects which policies ultimately pass and how they are funded and implemented (Page and Shapiro, 1983; Burnstein, 2003) . With this in mind, the results of this paper suggest that effective environmental policy in general and climate-change policy in particular is more likely during economic booms. At present, however, we face significant economic challenges concurrent with increasing pressure for substantive climate and energy policies at the state, national, and international levels. Making the connection between the business cycle and environmental concern is an important link in the process of understanding how recessions influence policy-making in general, and for climate change in particular.
